J. Glob. Innov. Agric. Soc. Sci., 2016, 4(4): 152-155. 
ISSN (Online): 2311-3839; ISSN (Print): 2312-5225 
DOI: https://doi.org/10.22194/]GIASS/4.4.761 
http://www.jgiass.com 


PALATABILITY OF SUBTERRANEAN CLOVER AND SOME PERENNIAL 
GRASSES AND LEGUME FORAGE CROPS 


Atanas Kirilov and Viliana Vasileva* 


Institute of Forage Crops, 89 General Vladimir Vazov Str, Pleven 5800, Bulgaria 
“Corresponding author’s e-mail: viliana.vasileva@ gmail.com 





In vivo trials using the method of “trough cafeteria” the palatability or the preference of sheep (Pleven Blackface sheep) to the 
subterranean clover and to other commonly used perennial forage crops was studied. The observations were done on pure 
swards of subterranean clover (Trifolium subterraneum ssp. brachycalicinum) (cv.“Antas”), birdsfoot trefoil (Lotus 
corniculatus L.) (cv. “Targovishte 1”), sainfoin (Onobrychis viciaefolia L.) (local population), cocksfoot (Dactylis glomerata 
L.) (ev. “Dabrava’’) and tall fescue (Festuca arundinacea Schreb.) (cv. "Albena"). Results obtained showed that subterranean 
clover was grazed at 100% and from the legumes sheep prefer most this crop followed by birdsfoot trefoil and sainfoin, and 
from the grasses — cocksfoot. Subterranean clover consist higher crude protein and lower crude fiber content, thus is a palatable 
and preferred for grazing by sheep forage crop compared to sainfoin, cocksfoot and tall fescue. 
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INTRODUCTION 


Taking a different amount of forage by animals is associated 
with morphological and chemical characteristics of the 
forage, the digestibility and the method of preparing and 
eating. It depends on both, the animal-consumer, and factors 
associated with the forage, most of them controllable, 
allowing a directing of forage quality (Kirilov,2010). 
Palatability is one of the main characteristics of forage quality 
(Emil et al.,1997; Julie and Huighe, 1998). It is a relative 
value that accumulates all forage characetristics associated 
with the assumption of grasses for grazing (Minson and Bray, 
1986; Burnes et al., 1988; Black et al., 1989). With more than 
one forage, the animals are able to choose and to bring 
preferences to these forages that have better taste or 
nutritional value, i.e. which are more palatable. Therefore the 
inclusion of appropriate grass and legume species for hay and 
grazing use in the composition of the pastures is important, 
and it will determine the nutritional composition, 
consumption of forage and animal productivity (Doyle at 
al., 1993; Komarek et al., 2007; Thomas et al., 2010). 

The development of the forage base in the future will continue 
to be adapted to the needs of the animals to realize their 
productive potential but also to the permanently emerging 
climate change (Gornall et al., 2010; Mihovski and Kirilov, 
2014; Luscher et al., 2014). In the composition of the pastures 
will be included adapted to the changed conditions and 
objectives of the livestock components with greater drought 
resistance or tolerance to drought (Leliévre and Volaire, 
2009). We will rely on the flexible use of different 
technological approaches for sustainable management of 


production of forage for ruminants, including the introduction 
of new crops. 

Subterranean clover (Trifolium subterraneum L.) is a 
widespread component in the pastures and other grasslands of 
the temperate areas of Central and Northern Europe and 
America (Pecetti and Piano, 1998, 2002; Kyriazopoulos et al., 
2008; Nichols et al., 2012). It is an annual drougth resistant 
leguminous species with self-seeding capacity thanking to 
which it presentts in the sward at the beginning and end of 
vegetation (Yakimova and Yancheva, 1986; Piano ef al., 
1996; Lemus, 2013). 

It is highly permissive is grazing sheep due widespread 
habitus, on the one hand, and the placement of the growth 
points near the soil surface, on the other (Nichols et al., 2012). 
The forage from subterranean clover had high nutritional 
value and is taken well by the animals in a form of grazing, 
hay and silage (Ru and Fortune, 2001; Frame, 2005; Nichols 
et al., 2012). Subterranean clover is preferred forage in the 
rations of lambs and cows (Stockdale et al., 1992; Mulholland 
et al., 1996). 

Studies with subterranean clover as a component of sown 
pasture swards showed that this crop has _ practical 
applicability under the climatic conditions of Bulgaria 
(Vasilev, 2006, 2009; Vasileva et al., 2011; Vasileva and 
Vasilev, 2012; Ilieva et al. ,2015; Naydenova and Vasileva, 
2015, 2016). The subterranean clover sown at an appropriate 
time in the autumn establishes a uniform stand before the 
beginning of the permanent cold, spell grows up early in the 
spring and forms a dense sward. 

The aim of this study was to compare the palatability of 
subterranean clover with that of birdsfoot trefoil, sainfoin, 
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cocksfoot and tall fescue through grazing of pure grown 
swards of these crops. 


MATERIALS AND METHODS 


The experimental work was performed on the experimental 
field of the Institute of Forage Crops, Pleven, Bulgaria 
(43°23'N, 24 °34'E, 230 m altitude) in year 2013. 
Experimental plots (70 m2) were used from field experiment, 
in which pure swards from subterranean clover (Trifolium 
subterraneum ssp. brachycalicinum) (cv. “Antas”’), birdsfoot 
trefoil (Lotus corniculatus L.) (cv. “Targovishte 1”), sainfoin 
(Onobrychis viciaefolia L.) (local population), cocksfoot 
(Dactylis glomerata L.) (cv. “Dabrava”) and tall fescue 
(Festuca arundinacea Schreb.) (cv. "Albena") were sown in 
2011. No fertilizers and pesticide were applied during the 
vegetation of the crops. 

In in vivo experiments with sheep using a method called by us 
“trough cafeteria” (Gillet et al., 1983) the palatability or 
preference of sheep during the grazing of the above forage 
grasses was determined. Thirty sheep number of Pleven 
Blackface sheep were used to graze the plots in three 
consecutive days, one hour a day. Grazing was held on 19-21 
July 2013. Cells were placed on the swards before grazing and 
through the difference between the amount before and after 
grazing, the accepted amounts from each grasses was 
established. According to data for grazing amount as share - 
percentage of the quantity available before grazing, the types 
of grasses were classified. Highest palatability had this crops 
from which were grazed the most compared to the initial 
amount available. 

In dry plant samples (drying 60°C) the main chemical 
composition of the forage was determined - crude protein 
content (Nx6.25) and crude fiber in Weende method (AOAC, 
1990). Experimental data were processed statistically using 
software SPSS (2012). 


RESULTS AND DISCUSSION 
Grasses differ in taste or nutritional value. With more than one 


forage the animals are able to choose and to bring a preference 
for a more appetizing. 


The results obtained from the test for consumption of grasses 
included in the study are presented in Table 1. They are not 
treated as absolute values, because they are not measured in 
units of nutritional value, but only as ranking or ordering of 
forage. 

According to the results obtained, the most appetizing of five 
studied crops was subterranean clover. It was grazed almost 
100%. Individual plant parts from subterranean clover have 
different digestibility which affects the palatability (McLaren 
& Doyle 1994). The leaves are more digestible as compared 
to the stems and leaf stalks, and leaves had the highest content 
of nitrogen (Stockdale, 1992; Mulholland et al.,1996). 

After subterranean clover rank cocksfoot, birdsfoot trefoil and 
sainfoin, and tall fescue ranks last. These data were expected, 
but they concern the amount of grass rest after cutting of the 
first cut. Perhaps more delicate leaves of cocksfoot are more 
palatable and preferred by sheep. Biological feature in the 
development of cocksfoot is during the vegetation period in 
the first cut to form generative stems, while in the next, only 
vegetative stems and leaves. Birdsfoot trefoil showed higher 
values of preferance by sheep compared to sainfoin. 

We believe that a lower palatability of sainfoin was due to the 
presence of generative stems, which appear in the second cut. 
Sheep prefer leaf biomass during the grazyng and low-stem 
plants as well. Advantageously the forage obtained from 
sainfoin, however, has no risk of causing swelling of the 
animals (Jacobs and Siddoway, 2007). 

The relative low average values of palatability of the forage 
from cocksfoot and birdsfoot trefoil are similar and probably 
it was related to the fact that next cut after the first consist 
only leaves. Leaves had higher palatability and nutritional 
value than stems. The last place is occupied by tall fescue, due 
to low leaf-stems ratio. Tall fascue has many advantages, such 
as drought resistance, longevity, but a relatively low forage 
quality (Jacobs and Siddoway, 2007; Bingham, 2014), 
confirmed by our results from the main chemical composition 
of the forage. The data are shown in Table 2. 

Forage biomass from birdsfoot trefoil and subterranean clover 
had the highest crude protein content. As a rule the crude fiber 
content is higher during the summer, due to high temperatures 
that promote accumulation of structural carbohydrates in the 
plants (Wilson et al., 1991; Stockdale, 1992; Mulholland et 
al.,1996). In our study crude fiber content in the forage, with 


Table 1: Comparative data for the palatability during the grazing of some forage crops by sheep 








Crops Dry matter before Dry matter after Before grazing Grazed grass Grazed grass (%) 
grazing (%) grazing (%) (kg/ha) (kg/ha) 

Subclover 21.63 - 55.4 55.4 100.00 (1) 
Birdsfoot trefoil 30.70 40.20 265.6 209.6 78.92 (3) 
Sainfoin 29.46 41.18 196.8 136.7 69.46 (4) 
Cocksfoot 29.02 38.78 193.9 165.4 85.30 (2) 
Tall fescue 31.42 35.85 154.9 103.4 66.75 (5) 
SE (P=0.05) 1.72 1.16 34.4 26.2 5.98 
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the exception of subterranean clover and cocksfoot varied 
within narrow limits. 


Table 2:Crude protein and crude fiber content in the 
forage biomass 











Crops Crude protein Crude fiber 
% of dry matter 
Subclover 16.04 21.96 
Birdsfoot trefoil 16.46 25.65 
Sainfoin 14.86 25.44 
Cocksfoot 9.88 27.18 
Tall fescue 9.68 25.84 
SE (P=0.05) 1.49 0.86 





The lowest (21.96%) values were recorded for subterranean 
clover. Assigned to the values of other legumes studied 
(birdsfoot trefoil and sainfoin), crude fiber content in 
subterranean clover was over 3.5% lower, which is probably 
a prerequisite for its better palatability or preferably by sheep. 


Conclusions: When comparing palatability of subterranean 
clover, birdsfoot trefoil, sainfoin, cocksfoot and tall fescue, it 
was found that from legumes, sheep prefer most subterranean 
clover, followed by birdsfoot trefoil and sainfoin, and from 
the grasses - cocksfoot. Aftergrass from cocksfoot has by 
27.8% greater palatability than the tall fescue. Subterranean 
clover is a palatable and preferred for grazing by sheep forage 
crop because of lower crude fiber and higher crude protein 
content as compared to the same characteristics in sainfoin, 
cocksfoot and tall fescue. 
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